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(54) LITHIUM SECONDARY BATTERY 
(57) Abstract: 

PURPOSE: To provide a high volume lithium secondary battery including a small 
number of manufacturing steps by forming a negative pole by means of a 
composite material in which an oxide is created on the particle surfaces 
mixing special graphite particles with compounds containing copper ions, and 
by means of a sticking material. 

CONSTITUTION: The negative pole of a lithium secondary battery is created in 
the liquid by a material produced by chemically precipitating a copper oxide 
on all or a part of the surfaces of graphite particles capable of 
intercurat ion/deintercurat ion of lithium and then mixing a composite material 
composed by generating contact pairs of particles in a sticking material. The 
generation of a copper oxide by means of chemical reaction is performed by 
producing copper hydroxide by means of neutralizing reaction in salt solution 
containing copper ions mixed with graphite particles, depositing the copper 
hydroxide together with the graphite particles and performing dewatering 
processing. The diameter of the graphite particle composing the composite 
material shall be less than about 80 /im and larger than the particle diameter 
of a single copper oxide to be generated. A weight ratio between the graphite 
and the copper oxide is preferably 98.5:1.5 to 55:45. A ratio between the 
composite material and the sticking material is preferably 99:1 to 70:30. 



LEGAL STATUS 

[Date of request for examination] 24.07.1998 

[Date of sending the examiner's 
decision of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for 
app I i cat ion] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 



htto://www1. indl. ioo-miti. eo. io/PA1/res. . /wAAAa22449DA408045499P1 . ht 9000-12-08 



Searching PAJ 



101 XI 2/2 



decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C) ; 1998,2000 Japanese Patent Office 



h+tn//www1 inHI inn-miti fro in/PA1 /r^c /wAAAa??449nA40ft04Fi4QQP1 ht 9000-1 ?-0R 



(whjmhmw? (jp) (12) & Hfj 4$ §^ & ^ (a) (,ummm&m$n 

#IS¥8- 45499 

(43)&R!B 8 ¥(1996) 2^160 



(51)IntCl. 6 




F I 




HO 1M 


4/02 D 








4/58 








10/40 Z 












*S!^ KRB<0ft5 OL (£21K) 


Vt- 1 / U-jim EL? ^7 


*&Sg5£6 — 178300 




00000504Q 










(22)m^B 


¥^6^(1994)7^290 










<72)58W* 


#ea em 






















(72)*W« 


as stt 






















(72)5891* 


H*t BA 






















(74)««A 


#S± ISBB 0 











(54) BBW©*fH U^A-^tgfti 



(57) mm] 

IBM] SW»o«MI»fcfctt*Ig£^&<T 
[«A] 'J^^A=:*«tt©flBttT, U^iW 

*>©-f >^-^7 u—>3 > * x-r >^-# > 

ftflfcS-ftStf* £ £fc J; 0 «LfcBftMtt*J!MBB 




1 

[■1**2] fc*E*fc«fc*iMM<0£rttt, Hffift 

a, K*j!ia"rs*ft(c<fc5c:ts»»i:'rsiii*flii 

[ft #8 3 ] ttEttflS«»*JiAtt^#««ld»-dil 

[11**4] WBIIftlHft»ilft*&#:T, Mfi^ft 
9 8. 5:1. 5 — 5 5 : 4 5T*<5££:£«rfSfc-j"<5 

J6»tJ<0Jt**^ M»J£T9 9:1-7 0:3 0t^5 

[0 00 1] 

[0 0 0 2] 

to D lC7Jk& 'J &M£&£-*«?feffi(Z)||ffit;:ffl l>3 

bfco b^U 7^#U&K£££ttfflbTfc, 

ifi^Kft^T, flStC7^*U*jR^<0^&©«t^& 
*3B8€:Wffl-rs^to0t^ 7^* U 

#WB*n&. iinfcctD7^*u4i»^*©***ffl 

^fc££tc?6£bfcx>K^ h(Z)M«I±iE^b 
ft<ftD, «ttrt«©«B6©raH3&««M-r<&»cSofc. 
[0 0 0 3] K*&fttt»*«fcffl^fc»^, $*<Z>H 



(2) 8fBJ¥8-4 549 9 

^•)AlIf, O*DC.Li*iRTf*0, 
©K*©#ffiS«SfcO©*«B3 7 2mAh/g^ 
-So «*tt*«»«*i:^to*iS'b©^6llft*Tf1ij£ 

"bU5M«k Wfi#Wfc*D«* ft ft* 

Atf, ^096 2-9 0 8 6 3^^ 4WBIB6 2-1 
2 2 0 6 6#»«, ^§1036 3-2 1 3 2 6 7#4tf&, 
if? »W1 -2 0 4 3 6 1^S, 4#B§¥2-8 2 4 6 6 
*J&SL #W¥3 - 2 5 2 0 5 3*f£&, 4#K¥3 - 2 
8 5 2 7 3%* »M¥3-2 8 9 0 6 8^4MBft£ 

-*U">3>fif©»L i/L i*«foWM6ftfc±# 

fc*ViT*»ft«a&^$ftVit>©*«*0, «Ml£ffrS 

- 9 0 8 6 3 #R!¥2-8 24 6 6, ftBg 

?3-2 8 5 2 7 3, ftB8¥3 - 2 8 9 0 6 8 £3*3*1 

ttft<, «»&ffflST-5Kftfc-pT»IJEVKft«««£ 

30 3-24555 KthS tl£ £ "5 ftaffiffiKcfc 55S*#8&K 

[0 0 0 4] pt«£* Hfi»»&ftCS4frHlcfflv^t» 

0<!:bT#l¥4-l 1 2 4 5 5, »BJ¥4-1 1 5 4 
5 7, &§i¥4- 1 1 54 5 8, #PB¥4-2 3 7 9 7 
1, W5 - 2 8 9 9 6mm7E2tlX^Z>tfs ±56 

40 IK 

[0 0 0 5] #§B¥3-2 1 6 9 6 0, &Bfl¥4-3 9 

8 6 4-e«^n^n, u^">A&»]Kbfc*aR*-# 

U&JK<h£&£^bf§£&M£^£tfTft 
*fi##£*«U ^tlK7;U*U*JRSa»S"frTft 
5ftS**BSSnTUS, #Bi¥4 - 1 8 4 8 6 

3Ttt*«tt©lft±<0fc«&, »fittOKV^HT*R* 

^*bfcK*»&ft»bTft««*«a&*-r«**« 

5^ *K«tt)&«BB^$nTViS. 
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[0 0 0 6] 

mmm&h&ot~tz>mm b*>bfc**&, ±m\z 

{Cffl ^ £ <I £ K <fc o T SS&fi (3 7 2mAh/g) 

[0 0 0 7] &$¥3-2 1 6 9 6 0©U^A*!RjK 
bfc**LR*-#>£, -€-oaiHl:5L«&**%^«fc5 
fc#jSbfcU?£Afc0>*£ft«* *5<fctf«fR!¥4-3 
9 8 6 4©«*R*©«awaicS«JlT?*57;i'*U 

tn&CDtlCDISttWi'Jf'JA (7;P*U*JR) 
««Ttt7;U*Ufc^ft*fctt7^*U*S*« 
^£2*1, flSlc7^* , J*K&ffl^fc«^©^F8#-C t 

k^ommifi&&. (td¥4-1 848630M 

f£ST £ £ t rt«Tfr & V> t iri 5 5* 

[0 0 0 8] ti¥5-l 1 2 8 3 5CDHf8£:& 

flJH£fi£bfcfltt^ *■¥ 5- 1 3 6 0 9 9 om® 

b&£tf©M£ffl^Si:* »&bfclMMi©±Ta«E 
J&fcH^bTV>*;bltTttfc<, «§j*y*£lfibfcflMB 
*Kfcffl«bfc«ft;«B«^Ji«»»*ffllr»-6»^lctt. 

[0009] cne©Hijijaic«^ *^&u^a 
©< y^-ti u-zsa> • x-r >^-# i/->3 >*rtg 

[0 0 10] 

«■«*»**&»©¥«] ±e©hm**rw*& 

A©-f ya > • x-f # >a >pJ 

©B#* ft*£fiS*«*£-fr£fcofcfc©£{Wrs 

[0 0 11] *«MT«fflan6ft«»4MI©**»4: 

ITG)I»H XSUKftHItfttfcJ:* (0 0 2) M©¥ 
JSSPflRi (doo 2 ) iflO. 3 3 5-0. 3 4 0 nm, 
(0 0 2) ffiJfrlSjOiea^J** (Lc) #1 0nm& 



(3) #B8¥8-4 549 9 

±, (110) BKSrlnjroJBiiTJP* (La) j&U Onm 

feifen^ ft*©ii*«j6iciit?*i»ttKtt (o o 

2) ffi©ffifniK (doo 2 ) , ^SOSBEIBtlga?© 

b Tg&^± £ 1$ Ic&ffl "Cl* -5 Ahfc 
X&j££[lSrfel;:<££ (0 0 2) a#fp]©i|g&^ 
JP* (Lc) tCfc^Tte, 1 0nmaT©£*tt«Sfitt 

&m^tc#). u^9Ax*««tbTa*±frffct#^ 

(110) M^fpJCDiga^JP^ (La) tCfc^TfcL 1 
0nmKT©t€rlil*att!&«^&«>, U^A=*« 

20 [0 0 12] *3BW-p«M*n*ft«S««©*«»t 

bT©JMBfc;fc^T. 7JI/:*>l'-if-7'7>fc«kSl 
5 8 0 c m^tfjEOfcr-^Mcaf-rs 1 3 6 0 cm l ttj£ 
©tr-^©&SJt, r>£9R«£0. 4HT**»*b 
\i\ 0. 4«fcD*€r^i:l|Sftfl:«*««<3teO, U^A 
Or^ >^-*r /a >P*©«fib&tij A©«ffifc 
#bTJ:DS&<&Sfc«>. 'J^*AX*«»fcbTffl* 
±tffcBS, *©ttfflT#*«»£*#/hS<&!K Sffl 

[0 0 13] ffi^*££©T#*Iltt£bT, ± 

*«©»?©#«£ bTtt. «tt. tttttfe* 

[0 0 14] Hffi££ffi£bTfegf H»©fe 
att8 0mnHTtf*-5^t^»*bV^ feg^SSS 

ft) tbT*«&6nfc«Tf*«, 8 0MmJ:0*^^e 
^b^« 

[0 0 15] Htttt : F©MB±T»fciBfc*mbT^S 

<t^^K{b^ ! bb<tt7KKftffl©^*fttbT^ * 
5C ©J:5^:t>03&«*S fl 
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[0 0 16] <D 

mmm&mm^ tazttgMxym&mizttbx 
*imw.his<\m&xm^ &u (20*0 «±coa 

[00 1 7] © m 

[00 18] (3) Jn^^^ 

[0019] z<D&o\zm*<Djj&&mf t>nz>&, c 

[0020] joi£0&m{kmz&&2ttmz%Lfcwiw 
*M?ij&tLT, mitmzttf&is&zMzmmtmit 

[0 0 2 1] tt»®«& «*«©*X*ffl^&K*« 

*5fect^6 0 OTCBLfc-CS*. bfctfoT, 6 0 0 
1C«T©fiSTfr5;i£#ffSU>. Sfc, 6 0 0t:« 

seoss, sft^n. mmtmtvit+mz 

-So ^cDC«hctO4OO^J^TTK7K50 ; S : £:ff^S5^ 
[0 0 2 2] KflS«f*»fll«*^#*«l*bT^*iMB 

Jtfc^T9 8. 5:1. 5-5 5 : 4 5T?*S£fcj&< 
JfSlK ££tC9 8. 5:1. 5-72:2 8T&£ 

o*a^t#*i/&«fljH©a*««H*»:ana<, 5 

5 : 4 5&t)±$^tm&ofitSLnmzv3 L 'y&'(*> 
oKj&vi bom&mtfi&zv* u^A-^tttb 



(4) »B!¥8-4 54 9 9 

[0 0 2 3] «l«tt±ElC3R**lfc»fttt : 3^«**^ 

JO a«£#£IS*tti:©**JtT?, 9 9:1-70:30 
ttZZ-t&XZZ. fe*W^7 0 : 3 0<£D*€V> 

fc^. *fc, »*lt*«9 9 : liD^S^fcMfcbT 

a? [0 0 2 4] Kftflft«A«1K^O|llttj:«dftAa 

«»axSOH«^6*«l MmJK±T*5 2:t3Q«» 

ktco^i e -cff ffl * b fcKftMawR* s« o a 
fi3W±*s&«>, *<<on»fi : F3W«ft«e : Ft»«b 

SESft, fi*Htt*«ea©ii*«e:tf^«il>b, 
&<D®&±. Rft;IBi:bT©S»*3&««»W»c**-r*& 

*. *fc, RIBtKftWtt^t^ft^SfcflE^JllTfe, it 

\z±z ^KflsJHtt^/h* ^ a 5 t & 

0> ftff*«IMB(cifc«bT*S*«lc*€V5«'&, 

ffifoft0mmffifrt>ommv>$£*kmBitfMiML, wx 

40 ttMtttt^fiT-rsJHHtO-tPtftS, ^7X 

[0025] fta^6*«£*5fc«)fctt««fr^s 
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* - <t k £ ^ xmmmummznz. &mmmmv> 

*-K 7^ U K ^X^JUrt-tf*- 
K r-^n^ b>^©xx^Mi^\ fh7tH 

D77X 2 - * ^Jl^ h7tlKD77>^ £©ttft-X- 

yx^>^0x-fm i>^)V7,)V^^Y, 
*7X ;*^;i/x;u*5>> rirhxhu;k 

JganSfcOTaftK 

[0 0 2 7] JKORMOU^^AZl^ttl^WSiEa 
«hbTte> LiCo0 2 , LiNiOi^ J1©*W©L 

i,M,N t 02 (^CTMteFe* Co, N i ©V>*f tlfr 
TfcO, N^S^&JR* 4 B2& **Wi5BDi©&JR 
£ST) * L i Mn 2 04M^L i Mna-i N y 04 (d 

ft>^7*7^» ft£©&if§gK>, ^77 

^i/7x>l#'Jv-, ££:!AjHft££«^*;i£# 
«8<fcD*£K *<5^tt»»#d«3 0a*«J:D*# 



(5) #ffi¥8-4 5499 

[0 0 28] 

ifl & *Sir^i-«»©«ffi±-c»ftfi3»«»*bTVi5« 
^*tl*»#tSrfi^bfc«*T?*DSK**Tf»S. d 

[0029] ^fc, m{tmt$k®<Dm&fcmm\z&t). 
^«ttT©»«€t«fc»a»tt3»««<, e™©» 
»Hcff5atti*»*«**b, -?-nfc#oTiMfc«©«« 

»61feWi3±bT^*. 

[0 0 3 0] MA-S{b«M^*©f^S%«ttttb&* 

a? HI (a) <D?t<. ^^STtt©*!^^ 
ffiSff5fca&»*©«* (1MB) ©*ffi£tt^*Tffl 

&±Ti9-ftl(W»*ftff^S0IHItbT*ftftff3, 

*3. *5MTCtt01 (b) ©rt<, 

©±, »ffl3St*tt/»ft«iS&ff5»tT*D, X& 

[0 0 3 1] Lfc^T, *3WlfcJ;Sft«£tefflb& 
50 U^«>A-*«tttt«SHjtJcfe«-«X8S^ft<"C 

[0 0 3 2] 

[0 0 3 3] ftfc, X«lj£^lElSfatCJ:^ilSSTp©*€r 
$ (Lc, La) £M£T*;»ftS4itt©#8u «AB 

"KXttASftK&fli 1 P 5 5-6 3 ftXtm*& 
m ffMWfitfc) " ^>4#BH59 6 1 - 1 1 1 9 0 7 KB® 

£*-Hg) £bT#tf>fc. 
[0 0 3 4] £SS0U 

ftasttKtbTffl^siMBe^aftsuB-a^© 

SBSifcltftJB^ft^bTl^li^ffOIMBe^KTy 
50 B0. 3 3 7 nm, LcB2 7nm, Lalil7nra, 
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(6) 

9 

RfcttCh lt^®S(8m 2 /g) fcjfl^, £ftt&fl;8I 

[0 0 3 5] *1\ ±»©«»»*1 2 oaftflteflOK 

m5*fPfe <CuSO< • 5H 2 0) 9 7fi«gB (*;Wfc 
Tl 0 0 : 3. 8 8) fce-rt-lCffD&Ocfc <fg£-f 
So £<0*tC*Rflsy^A (LiOH-H 2 0) 16 

3Sggj (Cu 2 Mc»tT^;ntri oft) %to&£< 

&%m& 1 0 0 0mlftl*«#U c 

uSCU • 5H2 0^L iOH-H 2 O^SSS, 9 10 
0 , C«C«»U&*y hyu-h±ICT2 OHfWftlJft-r 

a»**7bi 2wnn as 2010 tiw«, 

*#*ttfcfc*ST*ttU ft&ftfcttftfltt^JlMMK 

feSS^Tf**) U l&SSff^. £?bTtfKbfcg£ 
fc«#**»e»*©SMBi:»ftfHt 7 9. 
6:20. 4T&ofco 210KflJfifhVJIttt««ft:a>» 

«f S fcKfclB-* C u O £ ft*? * Bfftttf as 2 ft 

/Co 

[0 0 3 6] 

X^l/>£tf)S*J£te8 7 : 1 3T&£) CDx^ X/t- 
±WffifcMiLfc. £ft£6 OtTWa*, 2 4 01CTK 
XL, $efc*»»*©fc«>2 0 0 , CT*BE«;*bfc i b 
«<BJP*&-#7 4 jam 5 0 urn) 

[0037] -SMoma 

fiffl^fc. x? 1 u b^x^l, 

tl—#*-ht<Dl : ljg^*tt(Clmo 1 / 1 (Dtttt 

0 . lmA/cm 2 ©«8t«ftT?8Ja£>t;: 0 V £"C?cm£ 
f?K «ViTHi;««T71. 5V£TftS£fro£« 2 

[0 0 3 8] *016** 21M^B©»«?»i, tt 
ffi^ma^lg &£D 4 5 6mA 

«#<0»«[tt»<) 4 2 0mAhT^f; fl 

[0039] %mm2 



#^¥8-45 4 9 9 

\t0. 3 3 7 nm, LcttUnm, LaH12nm, 
Rm\*0. 1, ifc3t®«9m 2 /g) SffiH. £ft(Cg 

[0 0 4 0] S1\ ±&<0ltl&&*l 2 0 JfigB£#6l 
»*W* (Cu (CH3COO) 2 -HzO) 6 6. 7fi 
S6B (^Wfc-Cl 0 0:3. 3 3) Sfcf-*-fcfhD» 
0, <fc<a#'T«. CO+fcdcKfcU^A (Li OH 
•H2O) 140SSSR (Cu'MCtfbTtJWtTM 0 
ffi) *10*.J:<**Hft ^^>$«M2 0 0 0ml 
ftliLlfffU Cu (CH3COO) 2 • H 2 0:fe<fctfL i 
OH • H 2 OtfBtfft, 9 0t:(C«8bfc*y h^U- 

*tt*ws-r*. *<oft, iu&£&7bi 2R»m£fi (» 

2 OX:) Tftgft, #7X-feA<U-*5K (HtfLglM 

5c c:5UTff«Lfc«ft«#«i!na»*©ji»»a:afl: 

«t©«*tttt8 2 : 1 8-?&ofc. £©lMfc««<R 
\z m *T * IsIfrfB £ &fcJg=8I C u O \z * 

3»«K*ftfc. 

[0 0 4 1] COSibMft«ilfi«^«ffl&)T«K{« 
lfcB«Sftfc*ttTft«*fP«l/fc. «*UfcA«© 

Sia^8cm\ JP#tt7 1 um (ft«#OJP^5 

[0 0 4 2] COftffi^^JS^ 1 tCia«^ftfc^STff 

[0 0 4 3] ^(Dfe*, 2 *>f^^i « 
m<D&&&m (MftOfttttiHK) fefc0 4 5 9mA 

«fl:fl!>#a[»|»<) »fcr)4 3 3mAhT»ofc. 
[0 044] I66SW3 

HS8&T£bT££!y& «M-tt, SiHiim, d 
002^0. 3 3 7nm, Lctt2 2nm, Lalil5n 
m, RlliO. 1, ttiffl*99m 2 /g) ^M^\ ^ft 

[0 0 4 5] £t\ ±Soatt»3tcl 2 OMSStfifclS 

^5tkip^ (cuso4 - 5h 2 o) 4 6. 7 

;HkTi 00:1. 87) ^t:-^-(cH-0^0J;<a 

JKO^IC^JcRftU^^A (LiOH-HzO) 
15 7fiffi6B (Cu 2 + {C#LT^JtT2 0fg) ^JDA 
<t < )&^fi1f , -f ^>3^m*^ 2 0 0 0ml iDAit^ 
L> C u S 04 • 5 H2 0*5 JztfL i OH • H2 Oj^S* 
ft, 9 0t:«Z«»bfc*yh^l/--h±fcT2 0RplBlin 
3a*r^« t^3Bfi>f *>3Jlft*lili«"r<b. ^<Z> 

ft, jjo^^»I7li 2nntta (*52 on) mate* 

^^X-irAU-^5iffi (^TLSlwm) fcTKSI^a 
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11 

att*£tt©BJM£X£ftJl «£»«©BMbOJtffft 

K<&«6 8 51CT*1IS) U »»£f?5. ^^UTf^fi 

[0 0 4 6] ^SfflftfS8H^^ffl^T» 
lfcBiShft*STfliSfaifc. f^BtfcftSO 

$Si^8cra 2 , JP#tt8 9tfm 5 
0/zm) 

[0047] rfiDHstsai«iicB«*nfc*ttTfw 

[0 0 4 8] fOgS, 2lM£;PB©tt«MfcL « 
SCDVffifHi (ft«{t©fftttiR<) *fcD4 4 0mA 
h, 1 0^^^g^M§iH ««©JWSMW* (ft 
«#©{m;UiK) ^c0 4 1 4mAh-e*ofc. 

[0 0 4 9] mXM4 

mmtttLxA&mn (rm-«, ei3 5Mm, d 

002^0. 3 3 6 nm> LcH2 2nm» La(il3n 
m, RmtO, Jtafl5«4m»/g) dhfcK 

[0050] sr. Jij£©jis&&* 1 2 onamtmrn 

^5*fnfj (CuSO< • 5H 2 0) 5 8. 43MUB 
MT2 0 0:4. 6 7) D»D«k<E 
£T5. ^©tfcjjCiMfc'J^A (LiOH-H 2 0) 
9 8 MS (Cu'MCttLTtJWfcTl Oft) £Unx£ 
<j&>£Hif, -f*>Sf»*€r2 0 0 0mlftl^«#U 
CuSO^ • 5 H 2 Ofc^tf L iOH'H: OsWeAMt 

9 oti:«»i/fc*y h?u-b±.\zT2 oemjnjftr 
mmzmiLi 2HriniM (»2or) 

X-feA<U-*3tt (gtfLgljxm) fcT«5l5»U 5 

ft«f**Jlft»*<0JWBtKfl:IPItom«iktt8 6. 

6:13. 4X$>*dTc. Z<D*1kMtt*lMBim&»<0® 

t «fciB=:«fi c u o \z s @«rta ^fift $ n 

[0 0 5 1] C(OBfl:IBf}tMllttlKd#«ffl^T«Ml«q 
1 KE*aftfc#ttTft«Sff«Ufc. ffHbfcflS© 

»ffi«# 8cm 2 , JP*tt 1 3 0 /£ m 
5 0/im) 

[0 0 5 2] COflffSXlfcH 1 KE«*nfc*ttT?» 

[0 0 5 3] ^©*SJft, 2 IM^B « 
ffi©ljitt&«[ (ft*ft©IMIttNK) &fc0 4 0 0mA 



(7) ftW¥8-45499 

h, 1 OIM^B m®©¥&#St 
«#©ft«tt»<) ^c0 3 8 5mAhT^ofc. 

[0 0 5 4] %K«5 
IMftfi^tLTAfflMB ««. doo*te 
0. 3 3 9 nnu LclJ2 5nm, LaU13nm» R 
«»0. 4, ltgia8mVg) SfflK CtliZ&fc 

[0 0 5 5] ST. ±i£0MSa«&*l 2 0g£$£&ffl5 
i0 (CuSO< • 5H 2 0) 19. 7g CEJMfcTfl 

0 0:0. 7 9) £tf-*-KttD»DJ:<fi£r*, 
£©fWcft»2 8X7>K7* (NH<OH) 60 0 
ml (Cu^JC^LTT^-TO^l/JtT^l Oft) 
<*>Sg-ff. >f*>X«**1 4 0 0miaiA 
«#U C u S O4 • 5 H2 03&t**«, 70t:tC«^t 

Bfi-f*>*«*B*Bers. ^©&> JOlRftBTbl 
2l«m3fi (IB2 0t) Tifcg&, »7XtAU-^5 
IS «?LSlMm) fcT»3l*»U 5«^+ttlC3&:-S 

ft) U »»£ff^ £5bTfts»LfcBfcBf**SM& 
»*©«*£Kfl«fc©»»fcW:9 5 : 5^ofc. £ 

**rss«ttWMianfc. 

[0 0 5 6] ZL©B^Bft»M<BBd««ffl^»T%KH 

$W8cm 2 , J?^tJ70/im 5 

[0 0 5 7] £©Hffi£, «WKfcX^U>*-#*- 
h fc^n If U K yxfi^-*^-h 

©2:1: 2^SJKtClmo 1 / 1 ©ia*XRU?»> 

[0 0 5 8] 2+M^g©feS£*&, * 

m<D&it»UL (»«#©#|)HJB<) ^04 2 1mA 
h, 1 01M*^H©»«MHU «£©#&#« (ft 
«#©#«t2l»<) fcfcO 3 9 5mAhT&ofc« 
40 [0 0 5 9] ^JS^6 

mmtirf-kisxmmmsh&cAmiam o»«, its 6 

j^m, dooittO. 3 3 9 nm, LcfJ2 5nm, La 
»13nm, R«li0. 4, itSM8 8m 2 /g) Srffl 

ctiKiBftBB^ftjBasisixfc. m<mm<&{m 

S^©^TfTO^o 

[0 0 6 0] *r, ±^©H»1»^1 2 OSggB^K 
«5*ft* (CuSO^ • 5H 2 0) 19. 7Sa§8 
MTl 0 0:1) £t*-#-t;:H-9i69J;</g£r 
d©*^^3g (NH 2 CONH 2 ) 9 5fifi& (Cu 
50 ^CSLT^Wt-CJfil Oft) £iin*.<fc<J&>3fi1l\ 
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2 0 0 0ml JnjL«#U CuSO« • 5 
H 2 045j;tfNH2CONH2 SO'CtcS^U 

2P#ffflgfi (»2 0t:) T7tt«& 

iK (MgUm) KTR3I53BU 5«^*tt«CftS 

MQ&m (&$k*<Dm{£<Dmn*® <rz » 8 5 t-c* 

ID U ©#£fr5o C5l/T*«bfcBfti1if*«*« 

[0 0 6 1] Z10Bftflft*fiiniK#»ftffl^T%IK« 
lfcE«*nfc#ttTftBftft*Lfc. ff©bfcfl®<Z> 
ISP8cm J , JP*tt72tfm (*«#©JMw&*5 
0 /xm) T&£e 

[0 0 6 2] «**CX^l/>*-#*- 
t©2 : 1 : 2S&glf:imo l/l©ia**»U^ 

[0 0 6 3] 2 +K^B « 

gO^fir^H (»€#©&«&&<) fcfcD 4 2 4mA 

h, 1 oim*;wb nmvmmm m 

m»<D#ffi3»<) *fc0 3 9 6mAhT»ofc, 
[0 0 6 4] Jtttfll 

[0 0 6 5] J»«»*ftX^7^3-;WC«» 

u ftwawtfjfcffla* o 0 g/i osnc 12 • 2 

H2O£2Oml/l©«fi«0fi£»D fcgfcU $ 
6tC^tt{fc*&&& (0. 4g/10PbCh-2H 2 O 
£3m 1/1 K«BH-*z:£fc:<fcD 
ifffflaSfrofc. #CtC* «Wa>l€»AfclMB»*€r 1 0 
g/1 CDCuS04 • 5H2O, 5 0g/iOjg5ffith 
U^A*U^A, 10g/l©*ifcthU^ 10 
m 1 / 1 ©3 7 %W7'J >&»*S*fc»«ft*«ft 

ft»*fc«^y*Stfofc. Cin*6 0 , CTftt«Lfc. 
T*&«*BJR«»*OJR«t»tOMfttt8 3 : 1 

7TSoL £©««BH»»*£2»+2 5 OTJfcT 

Jttt7 9. 6:2 0. 4t^fc, 



(8) #«¥8-4 549 9 

[0066] z<oM{kmttmm&m&fr*m^T&mw 

Oum) 

[0 0 6 7] c®fi&e«iM i iziffiisnttm-em 

[0 0 6 8] *©I6*. 2*M9)VS<D1&W6*!&* « 
(iMttOftttUNK) *fc0 4 5 8mA 

it? «#©ft*ttR<) &£D4 2 lmAhT&ofco 
[0 0 6 9] itK0H2 

hxmmm 2 i^xttMfi&ttffl u 

0. 0 6mo 1 / 1 0Cu SO* • 5HzO, 0. 3mo 
1/1OEDTA/0. 4mo l/l(0^;VA7;Uxt 
h\ 17Omg/107-3-H-8-hHD^y 
U >- 5 - ^^>Kt^*»S-&fc«»**Kft;^h 
U ^ AT p H 1 2 . 8 £HKL&*t«!WI;* y+ffiT 7 

it? B8 5 : 1 STS-pfCo CCO^SHffi»»*^a t f 3 4 
OOt;iCT3 0#fH&fl;&3iU K^fWJMMK£ft 

8 2:1 8T*oL 

[0 0 7 0] Cl©Kfl:«»#iMB*^#*fflVJT*«« 

J0 SMffite8 cm 2 , J»*tt7 1 am (&tt#0J*»tf5 

0 am) 

[0 0 7 1] c:©ftSS*JS«lfcE«$nfc3EfftT?W 

[0 0 7 2] *©I6** 2 tK£Jl/B « 
g©#&^S 3Ktt»om»2R<) *fc0 4 6 2mA 
h, 1 01M ^B©tt«*»i. (ft 
i^©Mim<) *&0 4 3 5mAh^ofc. 

[0 0 7 3] J££$E#13 
M»tt?tbT»«f!3Trffl^fc»tl!l»&«fflL. 1 
40 5 g/l<0Cu (NO3) 2 • 3H 2 a 10g/l<Z)jft 
i**thU9^ 3 0g/l©B5«i-hU»>A*y 
£ A, 2 0 g/1 ©TfcK^hU^A, 10 0ml/l 
03 7X*^U>i:*»»S-&fc»«ft*afl:*-h'J 
•JATpHll. 5fcS«bfcJt«j»«^!y*8Sffl^ 
^ y *£fxofc6Wtt*»« 1 KEKStifc^jSTSOS 
L> T€fc»««ll»»*©lft«t«i:©a*tfctt9 

1 : 9T»ofc. ^©«*M«©*ftR**2 0 0t; 
fcT2 4RflB»fca3SU Rfc*f*»iltt«'&#£f1« 

50 «l£ftlHl«j||l3e*fTo&i:2:^, n»fc**-r*@*f*a 
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1 l-ea&ofc. 

[0 0 7 4] COBftMft*Jltt««A:«ffi^TMtM 

&Mffl*8 cm'. J?*tt8 8 nm 5 
Oym) Tabs. 

[0075] z<D&m*mmmi \zfe,mnrcis&-cw 

[0 0 7 6] ^Ofe*, 2lM^;PB©tt«6«tt, « 
«©*(t#a M^UIO *fcD4 3 9mA 
h, 1 OIM^B (ft 
«#®*Mitt»<) *fcD4 1 5mAhT^L 

[0 0 7 7] Itttffil 4 

Og/lOCu'SO^SHzO, 15g/l©NiS 
04-7H 2 0, 4 5g/H0(HtH7^>i:S8*3f 
iirfc**^. 18 0g/KDji5K^hU»>A*y^ 
A, 4 5g/10*lftthU')A, 15g/l©RR 

mmm* * v**n^Tcm>mmm 1 tc 
E*$n&#ft-e5BSu T*fc«ttBii«»*©iMa 

£l8£:©m§iti£8 9 : 1 lTNfcofc. CfOflttBIRtt 
t©S«ittt8 6. 6:13. 4T&ofc 0 

[0078] z<ommttmm®m&#zm*T&mm 

&ffi«f*8 cm 2 , m&\*l 3 2 Mm 
5 Oiim) 

[0 0 7 9] £0fiS£%|fcfl 1 KE*Sn&#SrCW 

[0 0 8 0] *©tS*, 2*-f*^B©*«Mtt. * 
m<D%&fcm 0R«W©»«tttt<) ££0 4 0 2mA 
h, 1 0^^;HOM§ilt OR 



(9) #$¥8-454 9 9 
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mft<Dtm\m<) »fc0 3 8 8mAh-e*ofc. 
[0 0 8 1] JtftWS 

S) *5<fctfMAC- 2 0 0 (AVtHtiJettatdttS) 

fcffll^ MAC-5 0 0 AtMAC- 5 0 0 B(D2«^ 

i/, T^fcffl*as«a©*osi»iffli:oa«jt«9 
«**7orK:ri5»nB8ft«au Sfljp)ft»M» 

*»»li^#«)Jl»i:«fl:«t©**H:tt9 5. 2: 

4. 8T?*ofc. 

[0 0 8 2] ^0)KfiJift«JII»«^ff«ffl^T«Kfl 

SMS&8 cm 2 , JWMi7 1 jam 5 
0#m) 

[0 0 8 3] C<Dfkm&. WmfcX^W 
©2:1: 2I^il:lmol/10HM'J^ 

[0 0 8 4] ^©*s*, 2 iM?;i/g e 

ffaWttfltt 3B«ff:<OfM»2IK<) ^:0 4 2 5raA 
50 !u 1 01M £^B <& 
m.ft<D#fflm<) *&D3 9 8mAh-C*t>fc. 
[0 0 8 5] *lfi«l-6a:lt««l-5©18*&*l 

w:fe-rst> HiK^-rrt<*»w"ctt*K2xeo 

[0 0 8 6] 

an 

40 
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2 ■* -f 7 ^gOftfi^i 








4 5 6 m A h/ c m* 


420mAh/cm* 


l l a m 




4 5 9 mA h/cm» 


4 3 3mAh/cm* 


8 jrm 




4 4 OmAh/cm* 


4 1 4 m A h/ c m* 


1 7 m m 




4 0 OmAh/cm' 


3 85mAh/cm" 


3 5 u m 




4 2 SnjAh/cm* 


3 98mAh/cm' 


6 # m 




4 2 4 m A h/ c m» 


3 9 6 tnAh/cm' 


6 ^ m 




3 7 OmAh/cm* 


3 4 9 m A h/c ra' 


7 7/im 


Jt«« i 


4 5 8 na A h / c m • 


42 ImAh/cm' 


1 1 v m 


lfc«fl2 


4 6 2mAh/cm* 


43EmAh/cm , 


Bum 




4 3 9 m A h/c ra' 


4 15mA h/c m' 


1 7001 




4 0 2 m A h/ c m 1 


3 8 8mAh/cm* 


8 5 n m 


lfc«W5 


4 2 5 mA h/c m» 


3 9 8roAh/cm" 


6 ^ m 


lfc*«6 


3 5 8 m A h / c ra • 


3 4 4 m A h/ c m* 


1 1 u m 




37 ImAh/cm' 


SSSmAh/cm* 


1 1 a m 




1 7 6 m A h/ c m' 


1 5 9 m A h / c m* 


6 H m 




361mAh/ciD' 


3 3 7 m A h /c m' 


\ I 7 u m 



[0 0 8 7] lame 

fcfi«©«ffi«tt8 cm 2 , jp#tt8 5tfm (&*#<?) 
IW5 0/im) T&S. 
[0 0 8 8] ^©ftB$3 OmA/gOtSSKfcl/fc 

[0 0 8 9] *0iS*, 2lM^B©tt«S*fcMM 
tf>i£&#ffi (JMMOttftttHK) ifcfcO 3 5 8mA 

h , i o *m & )v g ® tmstitti mmmw* cms 

[0 0 9 0] JttfiE«SJ7 

(ftl2 7Mm) ££Mit8 0 : 2 OT^CT^ 



-cs;)*, 2 4 o'CT^saam^i/xb, a&tc*#»* 

fc, £coHffitegM98 cm\ «fi<0JS*# 1 3 8 u 

[0091] c: afigftgiM 1 ice« snt^s-ei* 

[0 0 9 2] *0lSJk 2U-f^^g©lWMttfi« 
<»t1t0#1ftttNK) ifefcD 3 7 1mA 

#<D#*St£&<) *fc0 3 3 5mAhT!*:>fc. 

[0 0 9 3] JtK«8 
KHUft^iibTl 0 0 0tT«ftl/^V**-#>7< 
^Dt->X (W> fe|6i/m, doojttO. 349 
50 nm, Lciil. 3nm, L a ttffl-Jf^F^IIB, Rftte 
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mac - i o o aiiMiaixjHtadas) *5<fctfMA 

C-2 0 0 (JUM&II^£&ttH) fcJ8V>, MAC 
- 5 0 0 AtMAC-5 0 0BO2«^-f ^©*«j||fH 

*ff o&a^ttstaKW i fcE«snfc#sr«BBu t 

*&««BISl*»*©K*t*t©Wlifctt8 1:19 
3:22. 7T^oL 

[0 0 9 4] ^OSftffiftSJRn«^&fflV)Tl»fl 

iI8tt8cm 2 , IM6 8um 5 
0 /im) 

[0095] cflt)ft«*jas«ifcE«*nfc*ffi-cff 
[0 0 9 6] 2 « 

(ftS#©#£ttt&<) fcfcD 1 7 6mA 
h, 1 01M£;UB (ft 
«*©*«ttl*<) *fc?> 1 5 9mAhT&^*L. 
[0 0 9 7] *«m^6fcjfc««6~8©e*£8&l 

[0 0 9 8] §Hffi#l7 

002 & 0 . 3 3 7 n nu LclJ26nm, L a 1 4 n 
m, RflttO. 1, l£Sffi*82m 2 /g) £1B 

4. 3:15. 77?feofc. «s«bfcllfb«[Wt» 

[0099] zo&{Mttxmm*&ft*mKTxmm 

Smm&S cm 2 , JP*tt2 2 Sum 
5 0 Mm) -c&5o 

[0 10 0] £CDft@£0. 0 5mA/cm 2 Wi^?g 

[0 10 1] *©J6Jft, 2 IMi^B « 

fcfcO 3 7 0mA 



(11) #BB¥8-4 54 9 9 

h, l OIK^HoiHWatt. Sffico#&ft« (ft 
«#©ft«^iR<) *fcD3 4 9mAhT*-3fc. 
[0 10 2] it ^9 

002HO. 3 3 7 nm, Lcti2 5nnu Lattl7n 
m, RfcfclO. 1, MSSlmVg) £J8K Wife 

«5K:E*anfc*ftT^y**3teisu T^fc^sa 

[0 10 3] C®fltt«Mtt&£&Hftfl 1 fcE«Sft 
»»*^*©JllfttKflJHtoa«lt»4, 8 5. 4:1 

4. 6T?*-3fc. 

[0 10 4] COttflS«ft«Mfi«^#&ffi(r)T%IB«l 

it? 5 0 ^m) T**, 

[0 10 5] £©£g£0. 0 5mA/cm ! ©ll^ 

[0 10 6] 21M£;VB©tt«**l;JU « 

<M«ftaflttttB<) fcfcD 3 6 1mA 
h, 1 OiM^BOftWMtt. 
«*©*MBi*<) &£:D 3 3 7mAhT^oito 

[0 10 7] *»«l-7i:Jtl!Mf|9©tt*S*llC^ 

50 [oio 8] mmms 

icE«$nfc*ft^r>E'&tt"MMb«##li 
fi#»*<Z)IMftt||ft«t 8 6. 6:13: 

*X«j£ft|fi!J|f«3fe*fTofcti:5, *»:fe«i:r«MfcS 
[0 10 9] ±j£b&*ttT?fP»bfcllflS«ft#il»a 

57^*nx^l/><h©mSifcte7 7 : 2 3-C&£) © 

4 o < c-r*S4 ,; bu<«^^x*^3iu, ^m^T 

»a«^l/^b, S6l:*»RS©fc«)2 0 0t;TMJE 

cm 2 , iiOH^8 3/im flftt#Of*««5 0M 

m) T&£<, 

[0110] j:©fla&**s«i(cE*sn&*ftT!W 

50 ffibfc. 
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[0 111] 21M^B©tt«6«tt, M 

m<D%&&m mmttvtommo *&D3 8 6mA 

h , 1 0 1M 0 )V @ co^m§»«, ««<8¥ttft« (Si 
g^ftHi^O Sfc0 3 5 8mAh^ofc, 
[0 112] JtKMl 0 

[0 113] *fc«ft*E«ll##t#U'rh 
\$mmW 1 fcE«;Sft&*ttTft«*«*Lfc. f£KL JO [0 12 0] JtttH 1 1 



22 



gS0gIW8cm 2 , ««<0ff#tt7 6/iin 
#0JS*#5 0 Mm) 
[0 118] r©ft*«*ifc«lK|E«Snfc*ttTff 

[0 119] *<OiS** 2 IM^Jl/B ft 

mortem mm&v&mmo ^04i3mA 
h, i o*o*ioiittltt. Sfficoms^ffl (ft 



fcltffi<Z)gffi«{[3 8 cm 2 , «B<Z)ff&t*8 8iim (* 
«ft:Oi9^5 0 Aim) *V$>%>. 
[0 114] d<0*«ft**«lfcE«*nfc*ttTW 

[0115] 2 im^s « 

m<o^ut#m (Mn»otm\t»o &fco 3 6 2mA 
h, i oim^soimmmu ttowttfltt (ft 

«#©#S(ttl»<) te0 3 4 4mAhT*ofco 
[0 116] 



[0121] km*. »fls««««i»«^#t#y^h 

7 7^:*nx?-V>i:©MJt£9 9. 5:0. 5tCL 
fc«*M4*ISH 1 fcE**n&#ftTA«ft«Lfc£ 

[0 12 2]*»«8, 9tJt««10, 

*£#fclS*tt£©*»«i9 9:1-7 0:3 0^ 



Irlfc. [0 12 3] 

[0 117] KflsSfrtMMfta^frfctfUxh »2] 

^7;ktnx^l/>£<7>M*t£9 7 : 3 £L&£tfHa* 





2 ■» * * ABoifc«$ft 








4 5 6 m A h/ c m 1 


4 2 0 mA h/c m" 


8 7:13 




4 5 9 m A h / c ra 1 


43 SmAh/cm* 


8 7:13 


*tt«3 


44 OfflAb/co' 


4i4mAh/cm* 


8 7:13 


*«0l4 


4 0 OmAh/cm' 


385mAh/cn' 


8 7:13 




4 2 8 m A h/ c ra* 


39 8 m A h/ c m» 


8 7:13 


*fc«e 


4 2 4 m A h/ c m* 


3 9 6 mA h/c m* 


8 7:13 




3 7 OmAh/em* 


34 9 m A h/ c in" 


8 7 : 1.3 




3 8 6mAh/cm* 


3« SmAh/cm* 


7 7:28 




4 1 SmAh/cm m 


$6 0mA&/cm» 


9 7:3 




n2aAh/en' 


3 4 4 nA h/ c m* 


6 3:37 


tt«Wii 


-<««) 


-<**) 


IB. 6:0, S 



[0124] mxmi o 

ttO. 3 3 6 nm, LclJ2 2nm, LattUnm, 

Riuo. i, itgffi*iom 2 /g) *mwzm>\* 

tHftfHt<0««Jttt 8 6. 6:13. 4 



[0 12 5] ±»Ufc*tt-pff»bfcKftlH#»ll»* 

U7y<bbfxU7 ; >£**S-&fct>© (N, N-S?;*^ 
5 : 0. 0 5t^) CJH*.* ^-Xh«(:LL ^C0 
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-3w&*7 2 /xm 5 0 Aim) "C**. 

[0126] cflE>ft*ft*««ncE«anfc*i6-cff 

[0 12 7] *0fS** 2-9-<^;UB©tt«««lt, m 

mvwtim mn#Q{*mm<) ^c0 4 4 0mA 

h, 1 OlM^B ^gO^fe^H (ft 

[0 12 8] HJSflll 1 
JWBtt^tbTXttJilft IM£7*inu dooz 

&0. 3 3 6nm, Lcte2 2nnK Latel3nm, 
RlliO. 1, ifc*ffi«l OmVg) SfflVifc, £© 

t se&ai 5 TKfn^ t s n 

12 011* 9. 3S§lfc, 15. 

2000ml ufca^tt*is«i i ke« 

mmtt\*9 7. 6:2. 4 (H»/ (SMB+BfclfD = 
0. 9 7 6) f^»lxfclMblH#*IMB 

[0129] c<Dmimttmmmm&frzm>T$zMM 

lfcE«3nfc#ttTa«*ft*Lft. fPML&ft*© 

g®IS&8cm 2 , jp#tt7 0/xm (*ftffOff**« 5 
0/xm) T££o 

[0130] zv&mzmmwi icE«snfc*ffiT?w 
[0131] *■©»*. 2-tM , *;i'B©tt«gFfi«. « 
h. i oiMf^acsraestt. £«©¥&#«( (* 

«#©flsBlBI85<) ifefcD 3 7 2mAhTfe-3fc. 
CO 1 3 2] &ffi«l 2 

9 3. 8:6. 2 (Hft/ (H«fl+&fcS?) =0. 9 3 

8) t^**5icig^ii^&Lit£;mJSiss«sii ice 

&. 

[0 13 3] ZOttftM#«JMB«^«ffl^T«lMI 
1 CE«SttftJ5rST?il*ftfl*Lfc. ftKLfcftffi© 
^aS«t(48cm 5 . JP*te7 8*im <*«#©JP**«5 
Owm) 

[0 13 4] ZOgSSftttfll \ZtEmi*Ht.1Smm 

[0135] ■€•©»*. 2iM*;i'B©tt®gsii. n 

&©#&&«( (ft«#©#ffi|*|»<) *fcr>5 3 5mA 
h. 10*'f^*a©lWttP*li, @ffi©mfe#:« (ft 
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W.#0#ffi*&<) «.&0 4 9 9mAhT?*ofc. 
[0 13 6] SBKM13 

8 9:11 (HUB/ QRA+MUH) =0. 89) tft 
4±5CIIW»l^*bfc£U1>»±jtttWl lfcgBfteftfc 

[0 13 7] £©Rfcfiift£M»«£fl;*fflVvt&SIW 
1 fcB»SnftjMST*«*ft*l/fc. I^SUfcftS© 
$ltli8cm : . JP*tt7 6 Km (me#©JP*tfl 5 

i0 oym) -e*s. 

[0 13 8] c:©©ffi£*ig«91CE*Snfc3ErfeT» 

[0 13 9] *©J6*. 2U">f^iH<0ttttlH « 
ttOWtttttt «l«*©»»Hi»<) fcfcl9 4 2 4mA 

«#©#f«iHK> *fcD4 1 OmAhWofc. 

[0140] %mmi4 

7 9. 6:2 0. 4 «MB/ (M$a+&{fc$8) =0. 7 
^ 9 6) i:&S < fc'5CH«BI#*bfcBWMi*lfiMl l\z 

Bit 2 nfc»» t £f£§a b 

[0 14 1] ^©RflS«(**i»»ll^#SfflV»T*«« 

1 lcEtten&#ftTft«fl«L&. ««Ufcft«© 

gf««8cm 2 , mWtSOtim <Mm»0*&&S 
0 /im) 

[0 14 2] ^©ftffS*JS«HCE«Snfc*tt"Cff 
[0 14 3] 2tM^B©tt«««fck « 

m»0»mm<) &fc9 4 0 3mAhT<&^fc. 

[0144] nmmi s 

7 2. 8:2 7. 2 (Hf&+KfclB) =0. 7 

2 8) tuz£D\zmftm&&\sit&Ji\&mmii\z 
&. 

[0 14 5] £ia)KfiJH^IIIfill^£ffl^T%Ktf| 

S®«^8 cm 2 , m&\*7 9 um (ft«ff©JP**«5 
0 /zm) *Cfe^)o 

[0 14 6] C©ft«S*««lfcE«$n&35rtt-Cff 

[0 14 7] 2*>f^^B<Ott«e*tt» « 

(^SftCD<*:|S«^<) ^:0 3 8 0mA 

m^Otm\m<) MzV 3 6 6mAhT^^L 
[0 14 8] £K«|1 6 
50 B^MfrSMfi^fMB^iiDllfi^BftM&OSSJtAt 
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(14) 

25 

5 9. 3:4 0. 7 (USB/ (H«&+66fcSI) =0. 5 
9 3 ) iLteZ&o fClg8P3-&£ U&afl-tt&SSW 1 1 fc 

fc. 

[oi4 9] c<Dmt$mmm«t&G»$:m»r%mM 

^»8cm ! , jf*(i83tfm (&«#©#**< 5 
0/im) 

[0150] zo&mz&MM i icee^nfc^ftTiF 

[0 15 1] 21M**B©tt*8*fcL « 

g©^{t#«i mm#oi*m\m<) 3 7 2mA 

h, 1 oiMiWBolWWMtt. ««©#&#« Oft 

m#<Dim\m<) 3btcK) 3 5 5mAhT<&t>£. 
[0 15 2] $ffi0U 7 

6 1. 9:38. 1 UMB/ (HI&+&*bUl) =0. 6 
1 9) tft«J:5lcKRPI^*bfeEWB*ISWl 1 C 

fc. 20 
[0 15 3] C©BftMHf*Mlfi«^efflV>T%Kfl 

£M«W:8cm 2 , HW18Um (£«#©£#•*< 5 
Ofim) T?&5o 

[0154] c©fts«$tdKii i teB«sn&*tt-cw 

[0 1 5 53 2*M*/UB©4M*»i* * 

mom&mk mm»omtum<) *fco 3 7 5mA 
h, low^jnoutiFifi, «ao*ffifm (ft 

[0 15 6] £K0U 8 

5 7:4 3 (««/ (Hf& + g£fclfD =0. 57) fcfc 
[0 15 7] Cl©||ft;IH(**SI»«'&ft:&fflViT*«« 
0 jxm) 

[0158] c©fi«s*js«icB«snfc3EfS-eff ^ 

[0 15 9] 2iM^B<0»«**fcL C 

hu 1 OIM^B (ft 
«*<0#a[tt»<) »fcD3 4 4mAhT*ofc. 
[0 16 0] JtttWl 2 

(KHrtt, fii7Mm, doo2f*0. 3 3 6 n 
nu Lc^2 2nm, LalJ13nm, RlliO. 1, 
JtSfflttl 0m l /g) (O*. t>*DMJfc3&«l (Ktt 
/ (IMB+Bfl:*) -i) £ffl^T*«mi;:e*3n 50 



1$gff¥8-4 54 9 9 
m\ iW7 7/im at#O**#5 0(tm) T?$> 

[0161] ci«!)flaftsiafi«ifcE«sn&*ttTrw 

[0 16 2] *©I6*. 21M^JWB<D*«S»i. « 

mn»omam<) sto 3 6 imA 
ik 1 oim*;wb©*«mb*. (ft 

tt#0fl3U£NK) &£9 3 4 0mAhT&o£o 
[0 16 3] JtttH13 

9 8. 8 : 1. 2 mm/ (H^ + Kft;^) =0. 9 8 
8) t&6«fc5fcH»SI'&&bfca»tt«lfi«l 1JCIB 

[0 16 4] ^oKA:«ft*ia»«#f|:«ffl&)T%K«l 

Sia«8cm J , Jf^te7 2*im 5 
0 urn) T?&£«> 

[0 16 5] C©flSS**«l(CE«Snfc*feTW 

[0 16 6] -tOtt*, 2iM^B©tt«**tt. « 

(ftm^O^ti^O fcfc9 3 6 3mA 
h, 1 OiM^BOiMS***. «®©¥&#® (ft 
«#o#«[^<) *fcD 3 3 ImAhTioft. 

[0 16 7] JtKWJl 4 

5 3. 5:4 6. 5 (»»/ (|ftfB + llft» =0. 5 

3 5) t&*J:'5CH»Bi'&Sb]tEWHiSas«l He 

ft. 

[oi6 8] £<Dmmttmm®m&ftzm^xmmM 

0 ^m) T&£o 

[0 16 9] CLOftSiS*JS«l«cE«$nfc35rttTfF 

[0 17 0] 2*>fi?JHOiM*ilt « 

SW#fiM <JR««:OfMn«IK < ) $>TcK)Z 5 1mA 

h, i 0iM£;PB<Dtt«««fcL mtt<D¥ffi«« (ft 

&fc9 3 1 4mAh-C*ofc. 
[0 17 1] Jt«E«l 5 

4 7. 5:5 2. 5 (jftft/ (Hft + KfclH) =0. 4 
7 5) t&S«t5tiS»IK^bfc«»ttS61S«i He 

[0172] ^(Dmitmnmmmm^^m^xmmm 

lfcE«3n&#fcTft«ft«L.fc. fMU&ftfi© 
»18cm 2 , S*li8 6izm 5 
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0 tim) 7?$>Z>* 

[0 17 3] C0fi&££lKfll fcE«*n&*ffiT? W 

{ffibfco 

[0 17 4] *OWk* 2*>f^;PBOlWt««& « 

^c0 3 19mA 

mWOim\m<) *fc0 3 0 2mAh-C*ofc. 
[0 1 7 5] 0-1 8£JtK«7, 12-15 



S«Jfc*i9 8. 5:1. 5-5 5 : 4 5(OffiffllC^^>;i 
tifitt£ls<* 9 8. 5:1. 5-7 2 : 2 8<D4SH(d 

H*©S'&"Ctttt«**tt*#Wfc/J^ < ft 0 Oft 
[0 17 6] 





/wg©asa«« 




: rftfl:S<Dffi*Jfc 




4 4 0ioAh/cBi' 


4 1 SmAh/cm* 


8 6. 8:13.4 




3 9 5fflAh/cm' 


3 7 JmAh/cm" 


9 7 * 6:2. 4 




S 3 SmAh/cm* 


4 8 9 m A fi/ c m" 


8 3. 8:6. 2 


imm* 


4 2 d m A h /c m ' 


4 1 QmAh/cra" 


8 9:11 




4 2 0mA h/c m* 


4 0 3 m A h/ c in" 


H. 6:20. 4 




3 8 0mA d/c m» 


3 6 6 m A h/c m' 


7 2. 8:27. 2 




3 7 2 mA h/c ra ' 


3 S bmAft/cm" 


6 9. 3:40. 7 


lEttfin 


3 7 5 m A ti /c m 1 


3 4 7 mA h/c m" 


6 1. 9:38. 1 


ftttffll 


3 6 9fl)Ah/cm' 


3 4 4mAb/cm a 


5 7:43 




3 7 lmAh/co' 


8 3 5 mAh/cra* 


8 0:20 




3 6 1 m A fa / c u a 


3 4 0 m A h/ c m" 


10 0:0 


ifcttflis 


3 6 3 ro A h / c m' 


SSlmAh/cm* 


9 8. 8:1. 2 




3 5 ImAh/cm* 


3 1 4 m A h/ c m' 


6 3. 6:46. S 




8 1 9 ra A h /c m 1 


3 0 2 m A h/ e m" 


4 7. 6:62. 6 



[0177] mmmi 9 

flMBftTibTAjfiflltt «frtt- ftS7 /im, do 02 
teO. 3 3 6 nm, Lcte22nm, Lalil3nm, 
RffiteO. 1. tt^Sttl OmVg) fcfflK ^nt^ 

[0 17 8] *?\ ±9fiC!)JRffi»m^lEfl3K:GttS 

*lfctt»c!:*ifefc»oTlinX-r*. S*«jatt, «#» 
£8 OTCfcfijebfc** h^l/-h±lCT2 oi$fflM& 
%£2 8l«HI£fi (ft2 0t:) Tifeg-r^^T, £5b 
TffcH b t BtftMi: ©S« 

Jttt89 : 1 lTfcofc. *r<D*ftfif*»Ji«*^ff<D 

»*x«itftiHi«jiije&ffofci:c5, attic**-}-* 

[0 17 9] SEMJCJcoTKfclH^SfJBIi^ 



g-C^tl^n7. 5/xm<h2. 5/imt35oL 
[0 18 0] ±aU&*ttT#«bfcBft«tt»||«* 

U7yftlf-UT>&«*^fc'b© (N, N-2>*^ 

1. 5:0. 0 5-C&S) nan*., ^-X btftcbfco 

th0tt*«<0Mtti&«9 1 : 9T&&£-5{^£rL/io 

fc. cn*6 5t;ttt», 1 5 siCTJKWttaayux 
u $6iw*»**©fc»i 6ot:T«jEe«bfcfe© 

gOjfU^S 5 am <ft«W©JP##5 0 am) T& 
50 [0 18 1] C<Z>fiff££ttffl 1 fcE«3nfc#ST?ff 
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[0182] ^ois** 2 im^b * 

h, 1 OlM^B^ttWMtt. f|g£>l|lft#fc (ft 
«#(Dflc8[ai»<) *fcD4 2 7mAhT?*ofc. 
[0 18 3] ^Jg^2 0 

[0 18 4] sr. ±»©»»»*£gj&«3l;:e«3 
£8 oicie:«»bfcfifi»*fcT2 o^in^tc2 4 

tWUti&=MC u oi:ftmBjfri«lllsn&. 

[0 18 5] Sfc, SEMCJ^TKfcWWUftfcS 
[0 18 6] ±abfc*ttTff»LfcRfc«««Ji!l»« 

m 5 0 Mm) Tfc^o 

[0 18 7] C<©ft*S*»«l fcE«$nfc^ttTBF 

[0 18 8] 2tM£;PB©tt«*»i* « 

m*0^^<) ££9 4 2 6mAhT?*ofc, 
[0 18 9] «K«2 1 

[0 19 0] *1\ ±^(DH»»*^SIffiW3tcSB«^ 
* it AlCT 1 0 RSffl&fcttK: 2 4 CR 2 0 *C) 

©jatt£«fc«H£<0»»Jttt8 9 : 1 lT£o£o -CO 

[0 19 1] Sfc. SEMlCJ:oTK{bfflf*afllffi«^ 
ff»*©JIMBt»ftlH©liltS*«)EL&t^5* 

[0 19 2] ±iCLfc^jS6T^«UfcKftJP!ftf*SIQlI 
fifcfcfli^T, *IS*!19tH8©*ttTfi«ff8l 

m aitft©BW5 0/im) 
[0 19 3] d©ft«&*Jfi«l(ria«Snfc*ttT?W 



(16) #ffi¥8-454 9 9 

[0194] -tois*. 2iM^B©tt«s»4, « 

'ORV^OfMiMJBO *fcD4 5 3mA 
h, 1 OlM^BOiMMtt* OR 
«#<0#tt»lft<) *fc0 4 2 lmAhTf*ofc. 
[0 19 5] §gjgfl|2 2 

J0 [0 1 9 6] Si", ±3*©fll«B»*S*ifi«3fcE*$ 

« i 2 o*Ck:«»Lfc««lt«fc:Ti o»ntt]R«fc:2 
9 : 1 lTfcofc. C0>Hft«fiWJHAtK««O»*X 
[0 19 7] SEMtJ:oTI6ftlB»«l»»«^ 

[0 19 8] J^bfc*ffiTffBl/fc»fl«H«filft* 

it. ^Ogiil SI»8cm 2 , *«0>JP##8 4ja 
m (««f£©JP-3M0*5O/im) 

[0199] r©ftassag«ncE«snfc*ttTw 

[0 2 0 0] 21M#;UB<Dtt«««W\ « 

<&*ttafittttl*<) *fcD4 5 5mA 
h, 1 OlM^BOttWSSfck (ft 
4 2 3mAh-(f*ofc. 

[0 2 0 1] £UM2 3 
Tfrofc. 

[0 2 0 2] ±»©J»«»*ft*««3fcE«* 

£8 oicic«&L&iifitt+fcT2 omtmimiz4o 

< COS^**T2 4^Pfl#H-r^^T, ^^LTf^SL 
&»ft«ft»Jll«»*0*IBfc»flS*t©**lttt8 
40 9 : 1 l-C*ofc. C©Bfc«ft«»ft«^*©»*X 

«U£^[HlJfS95£^fTofct^5> Jllfil;:Efi«-r*l§ttr& 

[0 2 0 3] *&, SEMICJ;-3T«fl;*f«Hattll^ 

ST-en^tl7. 5Mm<h3. 9|imTfeoL 
[0 2 0 4] ±JfiU&*ttT^»UfcKftJHft*Sl»* 

it. ^ogiii M8cm 2 , mm&mfr&s s ti 

m <ft«#©JMw&*5 0 jxm) T&3o 
50 [0 2 0 5] C:©ft«S*JS«l tE*$nfc*ttT» 
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[0 2 0 6] *<0|S*, 2*>f^^H©*«Mtt, « 
(ft«#<0»att»'<) *fc0 4 4 5mA 
h, 1 Otf-f ^BOiM*»4, OR 

[0 2 0 7] 3lJgfl!2 4 

[0 2 0 8] *t\ ±i£tiE>*fi»««^iBfl3K:E«$ 

£8 0 < CtC«Jtb^^h> r I/-h±JCT2 OPSffijuK 

«!I£fll»lI£#©H®*£*2tt* (&&*©ll{t:© 

Jtfft»<fc»8 5 i C-C«lD U »»£fr5. £5b 

Jfctt9 5 : 5T^oL C<DKfi^ff*«l»1K^O» 

*X*l£ftlHl*raSSfTofci:C:5, flM&lc**?"*® 

*f«t«ft*-igcuofi:**-r*Ei»*30*«*$n 

[0 2 0 9] *&, SEMfcioTKfcSfWMIMBS 

[0 2 10] ^O.fc'5(CjRft©tta**!&^#A6ns 

Kib^o^^ft t#w- dinfc ©**» ^n^-i: \zu 

[0 2 11] b^Lfctf^ ±i£bfc#feTf£©b£K 

TUS aSSScm 2 , 7 1 nm («* 

#0WJW*5Oam) -C*5) fcfMBU ^ffi^J 1 icffi 

[0212] *<oigs* 2 j $<i>?)v®<Dim&w&. n 
mo^&^m mx»<D«mm<) &rc0 4i imA 



(17) ftgg¥8-4 54 9 9 

32 

«#®#MttNK> *fcD 3 9 6mAhT, 
[0 2 13] tUMl6 

[0 2 14] *1\ ±Jfi©«IB»*ft3)6«fll3fcB«* 

i0 £8 0tMC«#Lfcfi»«+t;:T2 o#mtoimiz4 0 

9 : 1 n?*o£. £0BfcSf**ne«£#©»*x 

[0 2 15] *fc, SEMK:J:oT«flsBft»«l»ll^ 

[0 2 16] ±aU&*tt1?^«Ufcllft«W#ilft* 

m (ft«#©JfU5H&t5 0/tm) T&£o 
[0 2 17] Ji©fi«S*ft«it:B«$nfc*ft-Cff 

[0 2 18] -t©|S*, 2 IK ft 
g<D#t£#St OttttorattNK) &fcD4 0 8mA 
h , 1 0 1M * ;w g mffi©¥&#« (Si 

«#®ff«U£IK<) *fc0 3 9 5mAh^oL 

[0219] 9-2 4tjttt«i eomzk&m 
30 4(c^*To cniCcfcoT, m^nmtmm^oim 

T©IBH(c*S^t3Wff*b^i:WMbfc, b**U <6 
*. 

[0 2 2 0] 
40 [«4] 
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34 





2^4? yP§©St^gfi 


10* 4 £ *§C!>&3gfi 






45 1mAh/cra' 


4 2 7 m A ti / c ra 1 


7 . 5:2. 5 

t 




4 4 8 m A h / c m 1 


4 2 6 m A h / c ra* 


7 , 5:3. 0 


*fc«21 


4 6 araAb/cm 1 


4 2 IraAh/cm* 


7 , 5:1. 8 


£4feW22 


4 5 5 m A h / c m* 


4 2 3 mA h/c m* 


7 . 5:1. 5 


^fi&W 23 


4 4 5 m A h / c m* 


4 1 amAh/c rn 1 


7 . 5:3. 9 


£$&Pl24 


4 1 lmAh/cm* 


3 9 6 m A h / c m * 


7 . 5:1. 2 


ftlSHU 


4 08m Ah/cm* 


3 9 5 mAh/cni' 


7.5:9,0 j 



[0221] mmm2 5 

h^7;i'*nx^l/>i:©«»Jttt9 1 : 9T&&) 05 
SOaA/tf. £ft£6 OtTft», 2 4 01CT*Jg«I« 

[0 2 2 3] -iEfficO^fi 

o. 95:0. o sfc&sjz^fc-tn-ftWMu £ft 
*©«jl*t»im-* - tic* os«««)©*ft»fc. 

21<Z>JSfcKtt, L io.ss C 00.95 Sbo.osOi^M^ 

U ^ , Jfh77WDi5 : l/> (Km ES&Mt 
CDfififtfct 10 0:10: 5T&-6) 0f^XA-y 

^»±cmi/:o cn^cc-ce*, 2 4 0t; 
"cjfcjaaift^pxu, s&(c*»»*o>fc«)fc2oox: 

iSgl4. 5mm 4 tffiOJPWo. 9 3mm0^^7 
[0 2 2 4] -«&<Z>»iMiT 



\2\Z^^o\Z. ftS*>i;«>rtjB£ffitCjE«*«#2)&« 
fclEgftl KIE«3£JEB*Ufc. Z<D±\ZWl£H 

^-KtC02 : 1 : 3 ©fi^SHEfc 1 m o l/lc7)L i 
[0 2 2 5] • «ftCE>mffi 

ff«Lfcn<>a«fts«iwwiflE2mA, *s*±ir* 

JE4. 2VT4. 2VClUcl4. 2 V<D£mjE?£« 

2. SVtbTMftWftbfc. WBtt«ai©lW*« 

[0 2 2 6] ^OfejfL iMK*tt*¥e«l£#3. 7 
VCftD* 2tK^Jl'H©tt«S*ttl 9mAh, 10 
1M^B<Z>tt«*»il 7 mAhT&^fc. 
[0 2 2 7] VcXmi 7 

40 mzntzjjm-efkmzftmLtz. ««i,fcft*©*s 

IEtt45±tf«»fc£!B«l2 5 

[0 2 2 8] 21<0«tt£*tt«|2 5 lce«T*ftfc#ttT? 

[0 2 2 9] HI:«fcfett3»¥^«flE^3. 7 

V-CftD, 2^>f^^B©*SSittl4mAh, 10 
iK^BOftttMBl 3mAhT*ofc. 
[0 2 3 0] £»&ffl2 6 

so mmtt%m®&&mmmmi2\z%misntzttn$: 
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36 



[0 2 3 1] ±»Lfc*ttTfmu&Bft:*fiMMl»ll 

h^;7;i/*nx^I/>£oSSifct;t9 1 : 9r$>Z>) <D 

4. 5mm, Wi®Jf3ri?0. 3 7 mmO^I/iy htf* 
S. 

[0 2 3 2] -iEffiOf^fi 

3t»>IfOH:7?l. 1 : 2t;:fc£<fc5tc^n^n#§ 

u ^in^^T^b^ sa*9oot:T3Bm 

2 : l®S£tt) fcfi^U y-*>*©iMWM€WlD a? 
U ^Ufh77WDX5 1 k> (ftttft. JEWS4MI 

10 0:10: 5*C^5) Of>{ X/Vya >?^$:JnA 
T^-XhWCb&fc©^ ^>^y^=Lm*#±iZ 

l/XU $6fc*»»S©&«6t2 0 0 , CT?«E«:*b 
fcfeOSiEfftbTffl^fc. JKDIESWU (tgl4. 5 
mm, fiOJPWl. 0mm©^l/yhTM. 
[0 2 3 3] -SffiOffl^itT 



»s;x^*-#*-h£©3 : 1 : 30gM«l:ira 
o 1/1 i P F« £Rtfb&fc©£fflV>&a*ls * 

[0234] -mrnom® 

SBE4. 2V"C4. 2VlcSbfc«4. 2 V<Dj£«flE3fe 
£2. 5VfcbTS*£»gb&. mffitt«tt®ft«« 

[0 2 3 5] *«fc;mt*¥$«0*3. 7 

VT&D, 21M£JI'S®;ttC£&t;J:2 OmAh* 10 
tM^gOftS^gtel SmAhTfeofc, 

[0 2 3 6] Jtftfll 8 
^ttH^ eS7/im, doo 2 «0. 3 3 6 n 

m, Lcte22nnu LafJ13nm, RttttO. 1* 



jt*a«i om j /g) <D^m^x^mm2 sizmm 
«shfc*ttT?faibfc. 

[0 2 3 7] C:©«a€S6»W2 6CE«Snfc*tt-C 

[0 2 3 8] tt«fc*»*¥i§«E^3. 7 

V"C*D, 2iM£JVa©tt«6*«l 3mAh, 10 
^*;H©ftWlfil 2mAhtf*ofc.- 

[0 2 3 9] &mM2 5, 2 6tIfc«Wl 7, 1 8<Z>>& 

[0 240] 
»5] 





2 * Ago&m$ft 


10*4 # *g©&SS* 


SttflSS 


1 9raAh/cm* 


1 7 m A h/ c m * 


£ttfft6 


2 OmAh/cm* 


1 SmAh/cm* 


Jfc««l7 


1 4 m A h / c m " 


1 3mAh/cm* 




I 3 m A h / c m ■ 


1 2 m A h/ c ra* 



[0 24 1] 

»fcKft«3Wft»bfcKflJH»»li»«[ft#i:«*»t 



[Hi] siaxscDjt«^^*r^T*^. 
■run?**. 

[03]*««2 5, 2 StVc/mi 7, 18Tfif£b 

i iEffite 

2 
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37 



38 



3 lEffi 
4 

5 mmmfr 



7 ±nv—t> 

8 im/*y*> 



mi] 



flD»ffJh(fc«P) 



Im4aH(£ffiBtiS4Sr3) 



[133] 




12 3 7 



—802— 



(21) 
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[H2] 




mmwm asm 
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